INTRODUCTION
Mometasone, a synthetic 16 alpha-methyl analogue of beclomethasone, is classified as a 'potent' glucocorticoid for dermatological use 5 . Mometasone also referred to as a topical steroid used in addition to emollients for treating inflammatory skin conditions such as eczema or dermatitis. A topical steroid is used when patches of eczema flare up. It is not a cure for your condition, but it will help to relieve the symptoms of a flare-up by reducing inflammation, itching and redness 6 .
Methylparaben is a methyl ester of phydroxybenzoic acid. It is a stable, non-volatile compound used as an antimicrobial preservative in foods, drugs and cosmetics for over 50 years. Methylparaben is readily and completely absorbed through the skin and from the gastrointestinal tract 7 . Some studies have reported that all commonly used parabens possess estrogenic activity in several in vitro assays and in animal models in vivo 8, 9 . On long-term exposure at low levels also, parabens retained in human body tissues without hydrolysis by tissue esterases to the common metabolite phydroxybenzoic acid 10 . A highly selective and sensitive method is required for the detection of methylparaben.
Literature review reveals that there few HPLC [11] [12] [13] [14] and HPTLC [15] [16] methods are available for the determination of mometasone furoate in combination with other drugs in different dosage forms. For methylparaben there are several HPLC [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] methods available in combined dosage forms. To the best of our knowledge, there is no LC method reported for the simultaneous estimation of eberconazole, mometasone furoate and methylparaben in the gel formulation or determination of eberconazole in single dosage form. Therefore, attempts were made in this study to develop a fast, sensitive, selective and stabilityindicating reverse phase liquid chromatography (HPLC) method for the simultaneous determination of eberconazole, mometasone furoate and methylparaben in gel formulation. The proposed method is able to separate eberconazole, mometasone furoate and methylparaben with each other and from its impurities, degradation products and placebo components. The developed LC method was validated with respect to specificity, linearity, precision, accuracy and robustness. Force degradation studies were performed on the placebo and drug product. Developed method separates all degradation products from eberconazole, mometasone furoate and methylparaben and exhibits stability-indicating nature. These studies were performed in accordance with established International Conference on Harmonization (ICH) guidelines.
EXPERIMENTAL

Chemicals and reagents
Ebernet 
Equipment
The waters HPLC system used consists of a Quaternary solvent manager, a sample manager and an UV detector. The output signal was monitored and processed using empower 2 software. Water baths equipped with MV controller (Julabo, Seelbach, Germany) were used for hydrolysis studies.
Chromatographic Conditions
The analytes were separated on Waters Symmetry C-18 (250 x 4.6mm, 5µ) column with mobile phase containing a gradient mixture of solvent A (0.005g of 1-Hexane sulphonic acid sodium salt and 0.5mL of Triethyl amine in 500mL of Milli-Q water, pH 6.0) and solvent B (acetonitrile) in the ratio of 20:80. The mobile phase was filtered through a nylon membrane (pore size 0.45 µm) and degassed with a helium spurge for 10 min, before use. UV detection was performed at wavelength of 240 nm. The sample injection volume was 10 µl.
Diluent
Tetra hydro furan and acetonitrile were used in the ratio of 20:80 v/v as diluent.
Preparation of Standard Solution Eberconazole nitrate stock solution (a)
Eberconazole nitrate (100 mg) working standard was transferred to 50 mL volumetric flask, dissolved in 30 mL of diluent and volume made up with diluent.
Mometasone furoate stock solution (b)
Mometasone furoate (50 mg) working standard was transferred to 100 mL volumetric flask, dissolved in 70 mL of diluent and volume made up with diluent.
Methyl paraben stock solution (c)
25 mg of Methyl paraben (25 mg) working standard was transferred to 50 mL volumetric flask, dissolved in 30 mL of diluent and volume made up with diluent.
Standard solution
Eberconazole nitrate stock solution (10 mL) Mometasone furoate stock solution (4 mL) Methyl paraben stock solution (10 mL) were transferred to 50 mL volumetric flask and diluted to volume with diluent.
Preparation of Sample Solution
Sample (2 g-equivalent to 20mg of eberconazole) was transferred into a 50 mL volumetric flask; 10mL of tetra hydro furan was added and sonicated for 15 minutes with occasional shaking. Acetonitrile (20 mL) was added and sonicated for 10 minutes, volume made up to with acetonitrile and mixed well. The solution was centrifuged at 3000rpm for 15 minutes.
RESULTS AND DISCUSSION
Method Development and Optimization
The main criteria for development of successful HPLC method for determination of eberconazole, mometasone furoate and methylparaben, the method should be able to separate three analyte peaks and determine the assay value individually from a single analytical method and should be precise, accurate, reproducible, robust, free of interference from blank / placebo / straightforward enough for routine use in quality control laboratory.
The main objective of the chromatographic method was to achieve good resolution between critical closely eluting pair methylparaben and mometasone furoate found symmetrical peak shape of three analytes. To separate all peaks, an elution with 80 % acetonitrile in the mobile phase has been selected. In order to achieve symmetrical peaks of eberconazole, mometasone furoate and methyl paraben and more resolution stationary phases like C18 (different brand), ACE C18 (250 x 4.6, 5µ) column, Xterra RP 18 (100 x 4.6 mm, 5µ), Xterra RP18 (100 x 4.6, 3.5µ) (Fig. 1) were tried but good resolution has achieved with symmetry C18 (250 x 4.6, 5µ) column (Fig. 2) . The flow rate of 1.0 mL/min was selected with regards to the backpressure and analysis time as well. Column oven temperature is also studied (30°C and 40°C) and found that 30°C temperature is more appropriate with respect to resolution and peak shape. It was found that use of buffer prepared by adjusting the pH of 6.0 as solvent A and acetonitrile as solvent B in the ratio 20:80 v/v is suitable mobile phase for the good separation. No interfering peaks were observed in blank & placebo, indicating that signal suppression or enhancement by the product matrices was negligible.
Validation of the Method System Suitability
System suitability parameters were measured so as to verify the system, method and column performance. Standard solution was injected in six replicates, system suitability parameters such as, resolution between three analyte peaks, tailing factor and USP plate count were evaluated, presented in table -1. The results show that method passes the system suitability test. 
Specificity
Placebo samples, standard solution, sample solution and blank solution were analyzed in prescribed conditions. The sample and standard chromatograms were identical and there was no interference of placebo.
Degradation studies
To evaluate the specificity of the method further, samples which are degraded under different stress conditions were analysed. The degradation products peaks were well separated from main peaks.
Acidic hydrolysis
The standard solution and 0.1N HCl solution mixed and refluxed for 1 hour at 50 o C and then assay of the solution was performed by injecting the solution into system. The resolution between degraded peaks and main peak was good.
Alkaline hydrolysis
The standard solution and 0.1N NaOH solution mixed and refluxed for 15 min. at 25 o C and then assay of the drug was performed by injecting the solution into system. The resolution between degraded peaks and main peak was good.
Oxidative stress
The standard solution and 3% H 2 O 2 were refluxed for 2 hours at room temperature and then analysis was performed. Degradation products peaks and drug peak were well separated each other.
Photolytic stress
Exposed to sunlight for about 1.2 million lux hours and UV (shorter and longer wavelengths) for about 200 watt h/square meters. The peaks were well separated from each other.
Thermal stress
The drug was exposed to dry heat at 80 o C for 8 hours and analysis performed; the peaks were well separated from each other. 
Precision and Intermediated Precision
The assay of formulation was done in six replicates and % RSD was calculated, which was less the 2. To check reproducibility of method Intermediate precision study has been performed in same laboratory with different day on different HPLC system and column. Results are shown in table-3 and Table-4 .
Linearity
Linear calibration plot for the method was obtained over the concentration range from 15% to 150% of standard concentration. The result shows that an excellent correlation existed between the peak area and concentration of the analyte. The correlation coefficient found to be 0.9999, 0.9999 & 0.9997 for eberconazole, mometasone, methylparaben respectively.
Accuracy
The standard solution was spiked with predetermined amount of standard at three different concentrations i.e. 50%, 100%, 150% and added amount was evaluated in terms recovery studies. The mean recovery found to be between 98% and 102% which proves method's accuracy. The results are given in table no 5, 6 and 7
Robustness
To evaluate the robustness of the method, experimental conditions were deliberately altered and the system suitability tests were performed. To study the effect of flow rate on the performance flow was changed by 0.2 units from 0.8 to 1.2 mL/min. The effect of the column temperature on performance was studied at 25° and 35° C instead of 30° C. The effect of the percent organic strength was studied by varying acetonitrile by "10% and +10%. While other mobile phase components were held constant. In all the deliberate varied chromatographic conditions (flow rate, column temperature and composition of organic solvent), the resolution between critical pairs, i.e. imp-D and imp-E was greater than 2, tailing factor less than 2, theoretical plate count more than 5000 and %RSD of peak area & retention time proves the robustness of the method. 
CONCLUSIONS
The isocratic HPLC method developed for determination of eberconazole, mometasone furoate and methylparaben in pharmaceutical dosage forms is specific, sensitive, precise, accurate, linear and robust. The described method is suitable for stability studies, routine analysis, and quality control of creams and ointments or other pharmaceutical preparations containing eberconazole, mometasone furoate and methylparaben either alone or in combination.
